We studied the distribution of selenocysteine lyase, a novel enzyme catalyzing the conversion of selenocysteine into alanine and H2Se, which we first demonstrated in various mammalian tissues (Esaki et al., J. Biol. Chem. 257:4386-4391, 1982). Enzyme activity was found in various bacteria such as Alcaligenes viscolactis and Pseudomonas alkanolytica. No significant activity was found in yeasts and fungi. Selenocysteine lyases from A. viscolactis and P. alkanolytica acted specifically on L-selenocysteine and required pyridoxal 5'-phosphate as a cofactor.
We studied the distribution of selenocysteine lyase, a novel enzyme catalyzing the conversion of selenocysteine into alanine and H2Se, which we first demonstrated in various mammalian tissues (Esaki et al., J. Biol. Chem. 257: [4386] [4387] [4388] [4389] [4390] [4391] 1982) . Enzyme activity was found in various bacteria such as Alcaligenes viscolactis and Pseudomonas alkanolytica. No significant activity was found in yeasts and fungi. Selenocysteine lyases from A. viscolactis and P. alkanolytica acted specifically on L-selenocysteine and required pyridoxal 5'-phosphate as a cofactor.
Selenium has been shown to be an essential micronutrient for mammals, birds, and bacteria, and a selenocysteine (2-amino-3-hydroselenopropionic acid) residue has been found at the active sites of bacterial and mammalian selenium-dependent enzymes (1, 4, 5, 7) . The mechanism of selenium incorporation into these enzymes has been studied with little success.
We recently demonstrated that selenocysteine is synthesized through selenocystathionine by coupling of cystathionine ,-synthase (EC 4.2.1.22) and cystathionine -y-lyase (EC 4.4.1.1) reactions in rat livers (3) . During the course of study on mammalian selenocysteine synthesis, we found a novel pyridoxal 5'-phosphate enzyme that specifically decomposes selenocysteine into alanine and H2Se and named it selenocysteine lyase (2) . The enzyme occurs widely in mammalian tissues, and the pig liver enzyme has been purified to homogeneity. We here describe the distribution and some properties of the bacterial enzyme.
Selenocysteine lyase activity was assayed in cell extracts of 74 bacterial, 23 fungal, and 33 yeast strains selected from the culture collections of our laboratory. These organisms were grown aerobically in 500-ml flasks containing 150 potassium phosphate buffer (pH 7.4) containing 20 ,M pyridoxal 5'-phosphate and 0.01% 2-mercaptoethanol and sonicated with a 19-kc sonic oscillator (Kaijo Denki Co., Tokyo, Japan) at 0 to 4°C for 5 min. Yeasts and fungal mycelia were disrupted in a chilled mortar with 1.5 to 2 volumes of levigated aluminum oxide and 0.5 volume of sea sand. After centrifugation at 40,000 x g for 30 min, the supematant solution was dialyzed against 1,000 volumes of the above-described buffer. Extracts of most organisms tested produced H2Se at various rates when incubated with DL-selenocysteine under the conditions described previously (2) ( Table  1 ). The addition of dithiothreitol to the reaction mixture was essential for the enzymatic formation of H2Se. Because the selenohydryl group of selenocysteine is a good leaving group, there may be a possibility that pyridoxal 5'-phosphate enzymes (e.g., L-serine dehydratase [EC 4.2.1.13] and cysteine desulphhydrase [cystathionine -y-lyase; EC 4.4.1.1]) that catalyze a,,-elimination of amino acids act on selenocysteine to produce H2Se, pyruvate, and NH3. Thus, we examined the formation of alanine from selenocysteine with the crude enzymes from several organisms which have high H2Se-forming activity. The reaction of selenocysteine with extracts of yeasts and fungi produced much less alanine than H2Se. We also observed the formation of pyruvate in the reaction mixture when determined with lactate dehydrogenase (Sigma Chemical Co., St vibacterium leucinophagum showed high alanine-producing activity. We chose A. viscolactis and P. alkanolytica for further experiments. Alanine formed from DL-selenocysteine was determined to have the L-configuration by the same manner as described previously (2) . After incubation of the enzyme with racemic selenocysteine, the unreacted selenocysteine was converted to Seethylselenocysteine with ethyliodide and oxidized almost quantitatively by D-amino acid oxidase. These results indicate that L-selenocysteine is enzymatically converted into L-alanine and H2Se and that D-selenocysteine does not react. Dithiothreitol added to the reaction mixture can be replaced by other thiol compounds such as 2-mercaptoethanol and 2,3-dimercapto-1-propanol that can reduce selenocystine to selenocysteine. NADH, NADPH, and ascorbic acid cannot replace dithiothreitol because these reducing agents cannot reduce selenocystine. Alanine was not produced in the control experiments with boiled extracts or in the system containing neither DL-selenocysteine nor the crude enzyme. Selenocysteine was only slightly a,p-eliminated with bacterial enzymes from the bacterial strains (less than 2.7% of the selenocysteine lyase reaction). Thus, the formation of alanine through transamination between pyruvate produced from selenocysteine and selenocysteine is unlikely. We conclude that cells of both these bacteria produce selenocysteine lyase that decomposes L-selenocysteine into Lalanine and H2Se. We studied the intracellular localization of selenocysteine lyase activity in A. viscolactis cells essentially by the method of Kaback (6) . The specific activity of selenocysteine lyase was 0.001 and 0.02 U/mg in the membrane and supernatant fractions, respectively. This indicates the presence of selenocysteine lyase in the cytoplasm of bacterial cells.
The activity of the enzyme preparations from A. viscolactis and P. alkanolytica with various amino acids, in particular, selenocysteine derivatives, was studied. Selenocysteine was the only substrate. The Km of both the enzymes for Lselenocysteine was calculated to be 0.8 mM, which is similar to the value of the pig liver enzyme (0.83 mM) (2) . The following amino acids and amines were inert: DL-cysteine, DLhomocysteine, DL-methionine, S-methyl-DLcysteine, DL-homoserine, DL-serine, L-cysteic acid, cysteamine, Se-ethyl-DL-selenocysteine, DL-selenohomocysteine, and selenocysteamine. When dithiothreitol or the other reducing agents (see above) were omitted from the reaction mixture, no enzymatic cleavage was observed for DL-selenocystine, DL-cystine, L-selenohomocystine, and selenocystamine. L-Cysteine inhibited the selenocysteine lyase reaction by the A. viscolactis enzyme competitively. The Ki (0.2 mM) was slightly lower than that of the pig liver enzyme (1 mM). S-Methyl-L-cysteine (Ki, 1.5 mM) and cysteamine (Ki, 7 mM) also were competitive inhibitors of the A. viscolactis enzyme. None of the following compounds inhibited the enzyme reaction with 4 mM DL-selenocysteine: 5 mM DL-serine, 5 mM L-alanine, Dcysteine, 5 mM selenocysteamine, 5 mM 2-mercaptoethanol, and 2 mM glutathione. Thus, selenocysteine is the only substrate found so far. Based only on the Km for L-selenocysteine and the Ki's for L-cysteine, S-methyl-DL-cysteine, and cysteamine, however, the enzyme probably acts on selenocysteine very slowly in vivo, because the Km for selenocysteine is probably some orders of magnitude higher than the expected concentrations of selenocysteine in the cells. Therefore, we cannot exclude at present a possibility that the physiological function of the enzyme is to metabolize an entirely different compound from selenocysteine.
When the enzyme preparations from A. viscolactis and P. alkanolytica were treated with NH2OH as described previously (2), the activity decreased to less than 10% of the original activity in the absence of added pyridoxal 5'-phosphate but was restored fully by the addition of 20 p.M pyridoxal 5'-phosphate ( Table 2) . Reduction of the enzyme preparations with NaBH4 result- The A. viscolactis enzyme was purified about 10-fold from the cell extract by ammonium sulfate fractionation (35 to 50% saturation) and DEAE-Toyopearl (Toyo Soda Manufacturing Co., Tokyo, Japan) and phenyl Sepharose (Pharmacia Fine Chemicals, Piscataway, N.J.) column chromatographies. The enzyme preparation thus obtained contained no activities of aspartate ,-decarboxylase (aspartate 4-decarboxylase; EC 4.1.1.12) and kynureninase (EC 3.7.1.3). These pyridoxal 5'-phosphate enzymes catalyze a reaction similar to the selenocysteine lyase reaction: p-elimination of the substrate amino acids, yielding alanine. When the purified enzyme was subjected to Ouchterlony double diffusion analysis with antiserum prepared against purified pig liver enzyme, no crossreaction was observed, although a precipitin band was formed with homogenates of various mammalian tissues such as rat liver.
Attempts are currently in progress to purify the labile bacterial enzyme to study the more detailed properties and the reaction mechanism.
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